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2.
Description in Brief.

•
World’s first hydrogen-powered luxury saloon for everyday use, trendsetting model within the BMW 7 Series based on the BMW 760Li, milestone in achieving a new standard of mobility free of pollutants and with full sustainability.

•
Complete integration of hydrogen technology in the process of series development, driving dynamics and motoring refinement typical of BMW, wide range of premium comfort features, production parallel to the 
BMW 7, 6, and 5 Series at BMW Plant Dingolfing.

•
Dual-mode twelve-cylinder combustion engine for a long cruising range and superior driving dynamics, based on BMW’s twelve-cylinder 6.0-litre gasoline engine featuring VALVETRONIC in the BMW 7 Series; maximum output 191 kW/260 hp, peak torque 390 Newton-metres/287 lb-ft at 4,300 rpm, acceleration to 100 km/h in 9.5 sec, top speed 230 km/h 
(143 mph), limited electronically.

•
Direct fuel injection in the gasoline mode, external mixture formation with intake manifold injection in the hybrid mode, same engine output in both operating modes, smooth and consistent switchover with no time-lag from one operating mode to another, flexible engine management with VALVETRONIC and double-VANOS, innovative injection valves as key technology for hydrogen drive.

•
Hydrogen tank accommodating approx 8 kilos of liquid hydrogen, gasoline tank with a capacity of 74 litres or 16.3 Imp gals, liquid hydrogen as 
drive energy for a long cruising range and a high standard of everyday use, more than 200 kilometres/125 miles cruising range on hydrogen plus 500 kilometres/310 miles on gasoline. 

•
Engine emits virtually nothing but vapour in the hydrogen mode, 
practical solution for rapid reduction of CO2 emissions and changeover to drive energy independent of fossil fuels, pacemaker for ongoing progress.

•
Trendsetting vacuum super-insulation for the hydrogen tank, liquid hydrogen consistently and for a long time remaining at a temperature of 
– 253 °Celsius, same insulating effect as with a 17-metre-thick layer of styrofoam.

•
Simple, clean and risk-free tank-filling process, tank filler manifold connected to liquid hydrogen filler pipe in the same way as with 
a conventional fuel pump, tank manifold and filling process locked in position and conducted by system control. 

•
High powerdome as a clear sign of distinction highlighting BMW Hydrogen 7, clear reference to the high-rising engine modified in its dimensions 
on account of hydrogen injection valves, weight- and crash-optimised combination of carbon-fibre-reinforced plastic (CFP) and steel body components.

•
Modifications inside the car: rear seat bench moved 115 millimetres/4.5´´ further to the front than in the BMW 760Li due to the arrangement of the hydrogen tank and 25 millimetres/1.0´´ further to the rear than in the 
BMW 760i, centre console fitted firmly on the rear seat bench on account of the car’s package, four seats, special hydrogen function displays in 
the cockpit.

•
Independent, non-partisan safety certification, successful completion of comprehensive test series conducted by the South German Technical Inspection Authority (TÜV South Germany), sensor-based control system operating independently of the engine, hydrogen components with multiple redundancy/back-up.

•
Chassis and suspension with double-joint tiebar spring strut axle at the front and integral-IV multi-arm axle at the rear, BMW AdaptiveDrive 
with anti-roll stabilisation and electronic damper control, telemetric TPC Tyre Pressure Control system.
•
Innovative remote diagnosis system, direct dialogue with driver/vehicle user.

•
First series production car based on decades of BMW experience in testing hydrogen as a drive technology, development and examination of hydrogen engines since the 1980s. 

•
Promotion of nationwide hydrogen supply infrastructure by the 
BMW Group in close cooperation with the Clean Energy Partnership Berlin, BMW Hydrogen 7 acting as a series production hydrogen car for everyday use and establishing new momentum for ongoing development and expansion of a complete, all-round network of filling stations.

3.
Principle:
Hydrogen Combustion Engine,      Dual-Mode Drive, Maximum Range.

•
Progressive drive concept on a reliable foundation.
•
700 kilometres/435 miles cruising range with dual-mode V12 power unit.

•
Excellent driving dynamics at all speeds.
Acting as a genuine pioneer, the BMW Group has chosen the combustion engine for the world’s first hydrogen-powered series-production luxury saloon. This is because research and development in the area of hydrogen technology conducted by BMW over a quarter of a century clearly shows that given its dynamism, maturity and superior everyday qualities, the combustion engine combined with hydrogen offers the largest number of benefits all round. 

The dual-mode combustion engine in BMW Hydrogen 7 burns both 
hydrogen and gasoline, that is the “classical” fuel, in the same cylinders. 
So at a time prior to the introduction of hydrogen supply infrastructure on a broad scale, BMW is presenting a solution able to bridge gaps in supply 
in a most practical manner.

The dual-mode power unit is based on BMW’s twelve-cylinder gasoline engine displacing 6.0 litres and featuring VALVETRONIC technology in the BMW 7 Series. It is a revolutionary development of BMW’s existing combustion engines and has been fully integrated into the vehicle concept of the BMW 7 Series. In this way the BMW Group is combining know-how in automotive construction and the development of the combustion engine with all the reliability gained in the process over decades of use of hydrogen as drive energy.

Dual-mode power unit for maximum mobility.

Running on hydrogen, BMW Hydrogen 7 has a range of more than 
200 kilometres or 125 miles, and is able to cover another 500 kilometres or well over 300 miles on gasoline. Benefiting from a total range of approximately 700 kilometres or 435 miles, the user therefore enjoys a standard of 
mobility meeting all requirements in everyday motoring and even exceeding the cruising range of a conventional saloon running on gasoline alone. 

The hydrogen tank in BMW Hydrogen 7 takes up approximately 8 kilos of liquid hydrogen, the separate gasoline tank offers a capacity of 74 litres 
of 16.3 Imp gals. The dual-mode V12 power unit develops maximum output of 191 kW/260 hp and peak torque of 390 Newton-metres/287 lb-ft at an engine speed of 4,300 rpm. 

Acceleration from 0–100 km/h in BMW’s Hydrogen Saloon comes in 
9.5 seconds, and the car’s top speed is limited electronically to 230 km/h or 143 mph, meaning that the driver is not required in any way whatsoever to forego the unique driving experience so typical of BMW. 

With BMW Hydrogen 7 offering exactly the same power and performance in both operating modes, the driver is able to change from one mode to 
the other without the slightest delay. He activates this change manually or the changeover takes place automatically as soon as the supply of hydrogen or gasoline in the respective tank starts to run low. And perhaps the best news is that the driver does not even feel the changeover from one mode to the other, since it is so smooth and subtle.

Unlike the fuel cell using hydrogen to generate electricity then driving the 
car via an electric motor, BMW Hydrogen 7 feeds hydrogen directly into the combustion engine. Running in the hydrogen mode, the dual-mode combustion engine operates with external mixture formation outside the engine itself, while in the gasoline mode fuel is injected directly into the combustion chambers.

When starting the engine, BMW Hydrogen 7 automatically runs in the hydrogen mode in order to avoid the emissions otherwise encountered when starting the engine cold on gasoline. Since the driver is only able to 
switch over to the gasoline mode after the catalytic converter has warmed up, 
BMW Hydrogen 7 never runs under unfavourable conditions with unclean emissions. 

Supreme everyday driving qualities right from the start.

In establishing a world of sustained mobility with emissions reduced to a minimum, the lack of a complete hydrogen supply infrastructure should not become an obstacle. Precisely this is why the BMW Group, introducing 
a series-production hydrogen car, sees itself as a pacemaker for progress. Indeed, proving that the hydrogen car offers a high standard of everyday driving qualities, BMW is motivating both the suppliers of hydrogen and operators of filling stations to broaden the range of fuel supply. This will further promote the trust and good faith of purchasers in the new drive technology, convincing an increasing number of customers to switch over to low-emission cars.

The first point, therefore, is to enhance the overall standard of acceptance 
for this breakthrough innovation on a broad level. With acceptance increasing exponentially to the everyday driving qualities of a car, the BMW Group, introducing the world’s first hydrogen-powered series-production luxury saloon, has opted for a dual-mode combustion engine. This means that 

the driver of BMW Hydrogen 7 is able to use all the benefits of this new, low-emission technology even before a complete supply infrastructure for the hydrogen car has been put into place, while at the same time enjoying all the benefits of the existing nationwide infrastructure for the supply of gasoline.

BMW’s long-term objective is to introduce and establish mono-mode power units running on hydrogen alone, with such engines being able to use the full potential of this source of energy. Because to qualify and really promote hydrogen as an alternative to conventional fuels, the technology required for the use of hydrogen must be integrated in proven development, production, and sales processes.

Moving reliably into a clean future of the automobile.

Compared with the heavy fuel cell, the dual-mode combustion engine is much lighter and less expensive in production. A further significant point helping to cut costs is that the dual-mode combustion engine is built at BMW’s existing production plants where decades of experience in the production of combustion engines guarantees maximum reliability.

Given its power potential and driving dynamics particularly at high speeds, BMW Hydrogen 7 offers all the driving and performance qualities expected of a BMW also in the hydrogen mode. A further point is that proceeding 
from current technology only the combustion engine is able to offer dual-mode drive ensuring a long cruising range making the driver independent 
of the current network of hydrogen filling stations and its density.

For all these reasons BMW has decided to use a dual-mode combustion engine in the world’s first hydrogen-powered series-production luxury saloon built for everyday use. This is quite simply because the dual-mode 
combustion engine offers ideal conditions for making a practical, low-cost and rapid entry into a new, environmentally-friendly era of mobility in the automobile, without requiring any concessions in terms of driving pleasure and, in particular, freedom of travel and getting around.

4.

Symbol:
Liquid Hydrogen – 
New Energy for Ongoing Mobility 
in Everyday Motoring.

•
High energy density of liquid hydrogen offers long cruising range.
•
Vacuum super-insulation allows liquid storage of fuel. 

•
New momentum for expanding the hydrogen infrastructure.
BMW is the first carmaker in the world to focus consistently on the use of hydrogen as the medium- and long-term fuel for the car of the future. 
Now, introducing BMW Hydrogen 7, the BMW Group is presenting the first series-production hydrogen-powered car in the world offering a high level 
of practical quality. 

Such practical quality was indeed an important objective throughout the process of developing and testing BMW Hydrogen 7, encompassing the 
entire area of vehicle use, that is driving the car, filling up the tank, taking care of both service and repair requirements. Seeking to integrate the car from 
the start fully in everyday use with all its practical qualities, the BMW Group consistently followed the complete process of series development also 
for BMW Hydrogen 7.

High energy density of liquid hydrogen providing a long 
cruising range.

In defining the energy content of hydrogen, we distinguish between gravimetric (related to weight) and volumetric (related to volume) energy density. Compared in terms of its weight, hydrogen has a very high level of energy density about three times the gravimetric energy density of gasoline, and is therefore of great interest for mobile use. The volumetric energy 
density of hydrogen, on the other hand, is about one-quarter that of gasoline.

With tank capacity in the automobile being limited, we have to increase 
the level of energy (energy content) related to volume, for which there are two possibilities: Either we compress hydrogen in its gaseous state or we cool it down until it turns into a liquid. Compression of gaseous hydrogen is possible today up to a pressure of 700 bar, while at ambient pressure hydrogen turns liquid when cooled to a temperature of – 253 °Celsius.

In order to obtain the highest possible energy content on a limited tank capacity, the BMW Group has opted for liquid hydrogen. The volumetric energy density of this liquid fuel, that is the amount of energy related to the capacity or volume required within the car’s tank, is more than 75 per cent higher in the case of liquid hydrogen than with gaseous hydrogen compressed 

to a pressure of 700 bar. Hence, liquid hydrogen gives the car a cruising 
range 75 per cent longer. This, in turn, means greater freedom and enhanced mobility for the driver – a criterion of particular significance as long as the infrastructure for filling up hydrogen is still in the process of being developed.

Vacuum super-insulation for reliable storage of fuel.

Together with its dual-mode power unit, the liquid hydrogen tank in 
BMW Hydrogen 7 is the most significant new development in the automotive industry achieved in this case. The particular challenge in storing liquid hydrogen is that the liquefied hydrogen cooled to a cryogenic temperature of 
– 253 °C has to be kept at this temperature for a long time. Precisely for this purpose, the BMW Group has developed trendsetting, 30-millimetre (1.18´´) –thick vacuum super-insulation offering the same thermal insulation effect as a layer of styropor measuring no less than 17 metres or 56 feet in thickness. This provides the option to store liquid hydrogen in the car for a lengthy period of time.

Energy balance for supplying liquid hydrogen.

The liquefaction of hydrogen serving as drive energy in the car initially calls for a higher amount of energy than the process of compressing gaseous hydrogen. In everyday use, however, this balance of energy changes to the benefit of liquid hydrogen, since it is essential, in determining the overall consumption of energy, to consider the overall concept and system of the vehicle.

This overall perspective also considers the fact that compression heat is generated in the process of filling up the vehicle with gaseous hydrogen. 
This, in turn, leads to ongoing expansion of the compressed hydrogen gas, with a negative effect on its energy density.

Given this situation, there are two options for reducing the heat generation effect: Either passive cooling by allowing for a break from time to time when filling up the tank – an option the customer would hardly accept – or active cooling by reducing the temperature of hydrogen at the filling station before pumping hydrogen into the tank. The drawback in this case is that such 
a process significantly increases the consumption of energy in the “well-to-wheel“ cycle, that is the entire process of fuel going from the well in the ground to the wheel on the car, putting gaseous, compressed hydrogen at 
a substantial disadvantage. 

A further point is that hydrogen, on account of its greater density when stored in large quantities, will be delivered in a liquid state to the filling station and stored there also in a liquid state in the long term. Generation of compressed gas directly at the filling station would be inefficient due to the small scale 
and volume of such facilities.

With a tank storage facility of medium size (and wherever pipelines are not practical for reasons of sales), hydrogen would also be delivered in liquid form, in the same way as other types of gas already liquefied today for purposes 
of distribution. Hence, the fuel would first be liquefied before filling up the tank with hydrogen gas, then evaporated and compressed prior to the fuel pumping process. Clearly, this would mean a significantly greater effort requiring far more complicated and complex technology for providing compressed gas at the filling station. So in comparison with liquefied hydrogen, the overall amount of energy required for filling up the tank with hydrogen gas would ultimately 
be greater.

Momentum for developing a hydrogen supply infrastructure.

The process of filling up the tank of BMW Hydrogen 7 with liquefied hydrogen is conceived and laid out to be fully compatible with everyday requirements, with the driver only having to perform roughly the same operations as when pumping gasoline into the tank. And since suitable storage tanks and dispensers for hydrogen could be added to existing filling stations without substantial problems, there will be no need to build new filling stations 
from the ground up.

The process of filling up a car with liquid hydrogen differs from pumping 
in gasoline mainly by the fact that it requires a pressure-tight and low temperature-proof coupling instead of the usual gas pump. The actual operation as such, on the other hand, is almost the same as before: 
Once the driver has connected the hydrogen tank coupling with the tank filler manifold in his car, the coupling is locked in position, the tank is filled, 
and the coupling is unlocked by automatic system control. The entire process takes less than 8 minutes and is cleaner and no more hazardous than the conventional process of filling up the tank with gasoline, since no fuel is able to escape in an uncontrolled manner and no ignitable vapour or any other kind 
of gas reaches the environment.

Presenting BMW Hydrogen 7, the BMW Group is clearly proving that 
the process of switching over to alternative drive energy does not require any concessions in terms of sheer driving pleasure, motoring comfort, 
or everyday driving quality. Indeed, BMW’s Hydrogen Saloon sets a clear sign proving the everyday qualities of liquid hydrogen as a source of energy 
in the production car.

BMW Hydrogen 7 has gone through the entire process of series development with all the testing processes required by law. Following the complete 
process of product development and creation, the BMW Group, together with the TÜV South Germany Inspection Authority, subjected BMW Hydrogen 7 


to a comprehensive range of all-round tests with the focus in particular on the car’s liquid hydrogen components. And then, as a result of these tests, 
the South German Technical Inspection Authority arrived at the conclusion that the Hydrogen Saloon is at least as safe in practice as a conventional gasoline-powered car.

All this clearly confirms that BMW Hydrogen 7 as a vehicle running on 
liquid hydrogen is fully able to meet all the requirements of everyday motoring. 
But despite the wide range of tests carried out on the new model, 
user-friendliness can ultimately only be confirmed in practice in all the details involved. And this, in turn, requires the appropriate infrastructure, which 
is currently being established and put into place. The BMW Group, therefore, is the forerunner in this process.

To promote the establishment of the appropriate supply infrastructure, 
the BMW Group entered into powerful partnerships with other companies and organisations at an early point in time. One of these alliances is the 
Clean Energy Partnership (CEP) Berlin, conducting one of the most important demonstrating projects in Europe in developing alternative forms of 
energy in the automotive industry. This consortium of the automotive industry, the supplier industry and public transport services established in 2002 now comprises not only BMW, but also Aral as a supplier of petroleum and mineral oil, DaimlerChrysler, Ford, General Motors/Opel, Volkswagen, Hydro, Linde, Total, Vattenfall, and the Berlin Transport Authority (BVG, Berliner Verkehrs​betriebe). The purpose and objective of the CEP is to demonstrate the practical feasibility of an appropriate hydrogen supply infrastructure, to further develop hydrogen in technological terms as a source of energy, and to expand the options for using hydrogen for everyday purposes. One of the project’s highlights is the operation of two public hydrogen filling stations opened in Berlin in 2004 and, respectively, in 2006. A further fully integrated filling station will be opened in Munich before the end of this year.

The BMW Group makes a worldwide commitment.

The BMW Group is contributing the know-how it has gained in the research and development of hydrogen to the German Government’s National Innovation Programme. A further point is that BMW Group associates have been appointed as consultants to the Advisory Council and the Top Management of the Deployment Strategy Panel of the European Hydrogen and Fuel Cell Technology Platform (EHP) as a special body initiated by the 
EU Commission in 2004 serving to promote the development and operation of cost-efficient, competitive European energy systems based on hydrogen and fuel cell technologies.

Yet another international commitment by the BMW Group is its participation in the Research Alliance of the Department of Energy as well as the initiation 
of a hydrogen feasibility study and an information campaign on this subject matter in China. Here, joining forces with Chinese scientists, BMW Group experts are searching for ways and means of creating and building up a full-scale hydrogen supply infrastructure.

5.
Development: 
The World’s First Hydrogen-
Powered Luxury Car to 
Successfully Complete the 
Process of Series Development. 

•
Production at Plant Dingolfing within BMW’s regular series production activities.
•
Complete product creation process for all components.
•
BMW Hydrogen 7 fulfils all the standards of a regular 
BMW production model.

Introducing BMW Hydrogen 7, the BMW Group is most definitely writing history in the world of the automobile. Quite simply because this world-first achievement is not only the world’s first-ever hydrogen-powered luxury 
saloon, but also the first hydrogen-powered premium car fully suited and available for everyday use.

BMW Hydrogen 7 has successfully completed the entire process of series development. Twenty-seven years after the presentation of BMW’s first hydrogen concept study in 1979, the BMW Group has now succeeded for the first time in making this trendsetting concept available for sustained mobility 
in everyday motoring practice. This makes BMW Hydrogen 7 the world’s first hydrogen-powered luxury saloon suitable for everyday use.

BMW Hydrogen 7 is built at BMW’s Dingolfing Plant, running parallel in production to the other models in the BMW 7, 6 and 5 Series on the same production lines. And like all BMW twelve-cylinders, the power unit is built 
at BMW’s Engine Plant in Munich.

Assembly of BMW Hydrogen 7 at Plant Dingolfing includes all components 
for hydrogen drive – and this is also where the car is run for the first time 
on gasoline and where the hydrogen system is checked for any possible leaks. The hydrogen drive system is then run for the first time at BMW’s facilities 
in Eching near Munich.

In its creation, BMW Hydrogen 7 has followed exactly the same obligatory series development process as every other new BMW, meaning that all clearance and approval process are subject to the same high standards and demands also applied to BMW’s gasoline- and diesel-powered models. 
Both the engine and tank system, for example, as well as the car’s electronics for hydrogen drive, have gone through the usual product creation process (PEP) required by the BMW Group, extending from the initial idea and strategy development via pre- and series development all the way to the final trials 
and subsequent introduction of the car. In this process all criteria relevant to the user are analysed with utmost accuracy and consideration in order to verify that the new vehicle is ready for the market in every respect.

All parts and components thoroughly tested for series production.

Within the PEP process, all components of BMW Hydrogen 7 – just like the components of all other BMW models – were thoroughly analysed and checked for their suitability in series production. This ensures that the vehicle meets all the high standards in terms of quality, safety and reliability 
regularly applied by BMW, the focus in this case being on a special safety concept geared to the needs and requirements of hydrogen drive.

Apart from the usual crash tests, BMW Hydrogen 7 had to fulfil additional impact tests serving to verify the strengths and qualities of its hydrogen components. Inter alia, the tests included a side impact directly on the tank coupling as well as a collision from the rear under carefully specified conditions. Then the hydrogen tank had to endure all kinds of extreme loads and conditions such as fire or bullets from firearms. And last but certainly 
not least in this context, BMW Hydrogen 7 is conceived and designed as a car with built-in safety, meaning that all parts and components fulfil maximum safety requirements and are designed moreover to automatically switch over to a safe status and condition in the event of malfunction. In practice, 
this means that permanent self-tests conducted by the vehicle serve to recognise malfunctions and initiate appropriate reactions at an early 
point in time, avoiding or at least minimising even the slightest hazard. 
At the same time the driver is informed of every malfunction even if it 
does not present a risk as such.

A particular feature of the safety concept built into BMW Hydrogen 7 is 
the avoidance of any uncontrolled release of hydrogen – and should hydrogen escape in an uncontrolled process all the same, this will be registered immediately, inter alia by a sensor-controlled gas warning system automatically initiating appropriate measures in the event of a functional deficiency.

A final but equally important aspect is that the safety concept of 
BMW Hydrogen 7 makes it very easy and even “tempting” for the driver to switch over to the car’s environmentally-friendly hydrogen drive power.

Developing BMW Hydrogen 7, the BMW Group sought from the start to promote the status of hydrogen technology both within the Company itself and in cooperation with suppliers. As a result, the knowledge gained in 
the process of development is extremely valuable, serving to significantly facilitate the development of future hydrogen-powered models to be introduced by BMW.

